It would be of interest to know the carbon dioxide content or capacity of the blood in this case. The moderate arterial anoxemia sometimes present in polycythEemia rubra vera is not associated with carbon dioxide retention, while the anoxemia of emphysema invariably is.
Dr. WV. D. W. BROOKS (in reply) said that one determination of the carbon dioxide content and combining power of the plasma of the arterial blood had been made in Case I. The values obtained were abnormally high, as would be expected in a patient having such gross pulmonary emphysema and fibrosis.
He did not agree with Dr. Christie that a low vital capacity was incompatible with polycytheemia rubra vera, since such a reduction was in fact shown by Case II. Moreover this component of the lung volume had increased toward normality with therapy in this case, and furthermore Isaacs (1923) had previously reported similar findings. ISAACS, R. Arch. Int. Med., 1923, 31, 289. Massive Collapse of the Lung: "Absorption Collapse." By F. LEE LANDER, M.D., M.R.C.P. COLLAPSE of the lung occurs in many varying conditions and is brought about by at least two widely differing processes. There is the collapse caused by pressure on the lung substance. This collapse may be generalized and the whole of one lung is affected, such as in pneumothorax, or may be strictly localized, as in a small effusion.
In this type of collapse there is no interference to the circulation of air in the affected lung. The drainage of the bronchi is unaffected and the blood supply of the lung is unimpeded. The lung is put at rest but still carries on, in a restricted manner, its vital functions. No harm is likely to occur to the affected lung or the individual unless certain complications occur. The substance producing this compression is usually situated between the lung and the chest wall, that is in the pleural space, and, consequently, the physical signs produced are those of the compressing body, and not of the collapsed lung.
The second type of collapse occurs quite apart from compression and has profound effects on the collapsed lung tissue. The collapse is produced by an interference with the free circulation of air in the lung, with resultant absorption of the alveolar air.
The distinction between the two types of collapse has been noted ever since the two conditions were recognized, and a series of names have been given to them. The most popular names have been active and passive collapse, when passive collapse was used to designate the collapse produced by compression, and active collapse the collapse produced by absorption of air. Active collapse has also been called massive collapse, atelectasis, and apneumatosis.
Pasteur, in the original communications, used massive collapse to include lobar collapse and, if this meaning still persisted, the term should be retained on the grounds of historic interest. But various writers refer to lobar collapse as atelectasis, and involvement of a complete lung as massive collapse. To add to the confusion, Pasteur states that massive collapse should be called passive" collapse and compression collapse "active " collapse. In order to avoid confusion, I intend to refer to the collapse produced by compression as "compression collapse," and to massive collapse as "absorption collapse." These names were suggested by Coryllos, and seem to me to be suitable as some indication of the pathogenesis of the condition is given.
William Pasteur [1] first called attention to the clinical importance of absorption collapse in his Bradshaw lecture of 1908, and by his clinical genius distinguished the condition from the various types of pneumonia to which the physical signs had previously been attributed. Again, in 1914, Pasteur [2] referred to post-operative chest complications, and showed that absorption collapse was responsible for a large number of cases previously diagnosed as lobar pneumonia. The second communication is of more lasting importance, as it was the first occasion on which attention was directed to the shifting of the heart and mediastinum to the affected side; and it is this physical sign which remains to-day as diagnostic, both clinically and radiologically, of the condition of absorption collapse.
In discussing the clinical features I do not think I can do better than quote Pasteur extensively, as though much has been added to our knowledge of the condition as the result of bronchoscopic and radiological examination, nothing has been added to the knowledge of the physical signs, and no better description exists than that in Pasteur's original communications.
" Although the onset is probably sudden in every case there are two well-defined clinical types-acute and latent. There are two forms of the acute type: in one which is rare, the initial dyspnaea is of such intensity and suddenness as to suggest pulmonary emiibolism or pneumothorax; in the other and commoner form the symptoms resemble sometimes, those of acute pneumonia, occasionally those of heart failure and more rarely still a combination of the two.
" In the latent type there may be a complete absence of symptoms, although the physical signs are generally well developed. The physical signs commonly met with are dullness over the affected base, sometimes extending upwards into the adjacent lobe; silence or tubular breathing over the dull area, usually without rAles and with diminution or loss of vocal vibration in many cases; very imperfect movement of the affected side of the chest, which is nearly always reduced in girth, and vigorous compensatory action of the opposite side, with exaggerated breathing. Pain is often present for a short time at the onset, it is deepseated, in the lower part of the chest and less acute as a rule than the pleural pain of pneumonia. The occurrence of viscid expectoration is an early symptom in most cases. The onset of collapse is nearly always accompanied by definite pyrexia, the temperature sometimes rising to 1030 or even higher. But by far the most important sign of massive collapse is the displacement of the heart's apex beat towards the affected lung. The diagnosis of massive collapse cannot be made with certainty in the absence of this sign."
To this description of Pasteur might be added a sign which is present in collapse of an upper lobe or collapse of the complete lung, and that is deviation of the trachea to the affected side.
Absorption collapse occurs most commonly in cases of obstruction of a main bronchus or one of its finer divisions. In older persons carcinoma is the common cause, whilst in infancy inhaled foreign body takes priority.
There is a large group of cases occurring after operation, trauma to the chest, and in the acute infections of childhood, when the nature of the obstruction is obscure: and a further group exists in which collapse of a lobe is discovered in the course of routine examination to explain a cough. Absorption collapse also occurs in pulmonary tuberculosis following hbemoptysis and also as an unexplained event in the course of artificial pneumothorax treatment.
Chevalier Jackson, and Lee and Ravdin have shown that if bronchoscopy is carried out sufficiently early after the onset of absorption collapse complicating post-operative recovery, then thick tenacious sputum can be demonstrated in the main bronchus on the affected side, and, on the removal of the plug, re-expansion of the lung occurs. Lee and Ravdin [3] produced collapse of the lung in a dog by transferring the plug of mucus to the main bronchus of the dog, and showed, on rebronchoscoping the animal several hours later, that the mucus was becoming liquefied and was being drawn further down the bronchial tree.
In the cases discovered in a routine examination in the past the condition has been ascribed to congenital causes, assuming that expansion of the lobe had never occurred. As radiology is used more frequently in the examination of children's chests, cases can be found in which triangular basal shadows develop during the course of a febrile illness and persist afterwards. These cases, but for the initial skiagram, would in all probability have been labelled cases of congenital atelectasis.
The Mechanism of the Collapse When complete obstruction of a bronchus occurs, absorption of air from the alveoli goes on distal to the obstruction. No air can enter the affected part and as a result a negative pressure is created, the lung collapses slightly and draws with it the mediastinum, the diaphragm and also the chest wall, until finally all the air is absorbed. There still remains a high negative pressure in the pleural cavity as various American observers have found by measurement, the lowest reading being -432 mm. of water (normal -40 to -80 mm.).
If the bronchial obstruction is immobile, such as a carcinoma, then, as absorption of air occurs, the bronchi will collapse until there is no bronchial lumen left. This collapse obviously cannot occur where there are rings of cartilage present in the bronchi, and only the finer divisions will be affected. Sputum is dammed back by the immobile obstruction, infection of the collapsed lung tissue readily occurs, and bronchopneumonia, lung abscess, and gangrene of the lung are frequent complications of carcinoma of the lung.
If the bronchial obstruction is mobile and is caused by thick tenacious mucus, then its position will also be affected by the increased negative pressure, and as absorption of the air occurs, the mucus will be pulled down the bronchial tree, until finally it comes to rest in very fine bronchi. In this form of absorption collapse, infection of the lung tissue is rare, as there is no damming back and stagnation of sputum. Bronchial dilatation is, however, a frequent-probably inevitable-sequel and it is likely that the negative pressure distends the finer cartilage-free divisions of the bronchi. In a study of the various degrees of absorption collapse it will be seen that the more marked the collapse (that is, the more lung tissue there is involved) the more marked the degree of bronchial dilatation. This statement holds true only if lipiodol bronchography is performed before a secondary dilatation due to infection occurs, as in long-standing cases of lobar collapse very marked bronchial dilatation can be demonstrated.
The reason for this correlation of degree of bronchial dilatation with amount of lung collapsed is as follows:
When a single lobe collapses, compensation can occur through an emphysema of the unaffected lobes and this compensation is so complete that the increase in negative pressure in the thorax is minimal. When a complete lung is involved, compensating mechanisms cannot be so perfect and the negative pressure remains markedly increased.
The prognosis in absorption collapse is dependent on the causal factor. Thus in carcinoma of the bronchus the prognosis is that of the carcinoma, and as the obstruction is a solid body, re-expansion of the lung will not occur spontaneously.
Similarly re-expansion will only occur after removal of a foreign body in a bronchus. In the cases where no obstruction can be readily demonstrated-such as post-operative cases-re-expansion is the rule.
In the post-infectious-fever cases of children no prognosis can be given, as knowledge of the condition is insufficient.
Treatmentt. -Artificial pneumothorax was first advocated by Elliott and Dingley [4] in 1914 to combat the extreme dyspncea and cyanosis, and has lately been used extensively in America. Artificial pneumothorax treatment would also appear to be a rational measure to reduce the increased negative pressure and thus loosen the mucus from the finer bronchial divisions, and also to combat the bronchial dilatation.
Carbon-dioxide therapy has been advocated by Leonard Findlay and he has reported cases of re-expansion following this form of treatment in lobes collapsed for several months.
SEPT.-MED. 2 * Various American observers have been successful in dislodging plugs of mucus by rolling the patient on to his unaffected side and striking the affected chest. This paper is in the nature of a preliminary communication and work on these lines is being carried out both on animals and on patients.
Dr. LEONARD FINDLAY said he noted that Dr. Lander stressed bronchial obstruction as the cause of massive collapse of the lung. That bronchial obstruction caused pulmonary atelectasis there was no doubt, but he personally did not feel that this accident would explain all examples of massive collapse, especially spontaneous massive collapse in the child. Massive collapse was not an uncomnlon event occurring spontaneously in the child, and in his own experience it was limited to one lobe-the lower lobe, or rarely, both lower lobes-as shown in the skiagram by the sharply-defined triangular shadow situated at the base of one or both lungs. In these cases, too, the clinical history was particularly characteristic, the onset of the condition being marked by a most severe and inveterate cough which persisted as a rule for several days, and that the condition was collapse could be demonstrated by the rapid and complete re-inflation of the lung, which indeed was the only proof that any radiographic shadow was due to this cause. Now, as the method of bringing about re-expansion of the lung which he had employed was forced inspiration, it seemed most unlikely that the cause of collapse could be an obstruction in the bronchus, for by this means any plug of mucus or foreign body would be sucked into a narrower portion of the bronchus and more completely block the passage. And again, the fact that lipiodol gained easy entrance to the bronchi in the collapsed lobe and might at times demonstrate a slight degree of dilatation, was surely further proof that bronchial obstruction was not the fetiological factor. He was more inclined to accept Professor Woodburn Morison's explanation of pulmonary collapse-that it was due to forced expiration permitting a cohesion of the alveolar and bronchiolar walls, which, as one could readily understand, would be relieved, as above described, by forced inspiratory efforts.
